MKKS/BBS6, a divergent chaperonin-like protein linked to the obesity disorder Bardet-Biedl syndrome, is a novel centrosomal component required for cytokinesis.
Chaperonins are multisubunit, cylinder-shaped molecular chaperones involved in folding newly synthesized polypeptides. Here we show that MKKS/BBS6, one of several proteins associated with Bardet-Biedl syndrome (BBS), is a Group II chaperonin-like protein that has evolved recently in animals from a subunit of the eukaryotic chaperonin CCT/TRiC, and diverged rapidly to acquire distinct functions. Unlike other chaperonins, cytosolic BBS6 does not oligomerize, and the majority of BBS6 resides within the pericentriolar material (PCM), a proteinaceous tube surrounding centrioles. During interphase, BBS6 is confined to the lateral surfaces of the PCM but during mitosis it relocalizes throughout the PCM and is found at the intercellular bridge. Its predicted substrate-binding apical domain is sufficient for centrosomal association, and several patient-derived mutations in this domain cause mislocalization of BBS6. Consistent with an important centrosomal function, silencing of the BBS6 transcript by RNA interference in different cell types leads to multinucleate and multicentrosomal cells with cytokinesis defects. The restricted tissue distribution of BBS6 further suggests that it may play important roles in ciliated epithelial tissues, which is consistent with the probable functions of BBS proteins in basal bodies (modified centrioles) and cilia. Our findings provide the first insight into the nature and cellular function of BBS6, and shed light on the potential causes of several ailments, including obesity, retinal degeneration, kidney dysfunction and congenital heart disease.